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JtH i«&4* cea fa cm CD28 JMts.#*^ 

tePS r^c'd PCT7PTO 2 9 SEP 20Of 

CEA CD3 & CD28 &&fr%>#>7r&\ 



( APC: Antigen Presenting Cells ) MHC/^RkX.^-^ T 

Ml TCR/CD3 J04MB , fM-#3Ufc&; APC # 

*t*I«L^^^ ( *» B7 ) J? T teJWltf #4*^*^*^ ( *» CD28 ) 

ft-f , X T ^(Baxter & Hodgkin,2002;Bemard et al.,2002). 

T m £ : T ^ & CTL: Cytotoxic T Lymphocytes ) 

T ( TH: Thelp cells ). &t CTL *®J&%J®JfakM ±£r&M 
fit TH toJfo&itfriSb&ifa®^- ( IL-2 ) ?f*»<Bljlfc4LRJ # jUMBi'fc 
/fl, CTL^^^'li, RI4&MtoJ|&£,g.. tiTM 

(Foss,2002) 

m-fcfSfMfc CD3 ^-t^i— *p^eii^3iA'l*A^lfr(Daniel et 
al. 9 1998;Holliger et al.,1999;Loffler et al.,2000;Manzke et al.,2001;Manzke et 
al.,2001;Dreier et al.,2002;Dreier et al.,2003;Loffler et al.,2003;Min 
Fang,2003;Fang et al.,2004). > i*£xK.##*b#lfe# 

&JI&j* m&fc-t ( AICD: activation induced cell death ) $<L 

Ah* ^(Daniel et ai.,1998). 

4fc*ht# CD28 ft&J^&Ji'h***, CD3 

al.,2001;Kodama et al.,2002)o it#ftt^l*.tS>SLll.S^JH , ^^J!fe 
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CD3ilTCR, CD28) # ^4NNMM TsAb: tri-specific antibody ) ^ , ^ 

>51T 4b#^^^(Jung et al.,1991;Tutt et 
al.,1991;French,1998;Wong et al.,2000) , ^ 0 X $ £ 3|L # # (Atwell et 
al.,1999;Dolezal et al.,2000;Schoonjans et al.,2000;Schoonjans et al.,2000;Kortt 
et al.,2001;Schoonjans et al.,2001;Willems et al.,2003)^^® X^MfciB^^?- 
3* (Song et al.,2003 ;Zhang et al.,2003). & + Jp-H.*M££!# 

AeifeA^^JtT-^ifii^fr **4fc CD3 & CD28 ifM&JL 
##*t#.(Song et al.,2003;Zhang et al.,2003), #JL&&ii£# Hfe^'fMNh-S-j* 
4 &J&## #3H$4tJfl. £ -f A J3£ - CEA ( carcinoma embryonic 
antigen) (Shi et al.,1983;Ganjei et al.,1988;Horie et 

al.,1996;Kuo et al.,1996;Feil et al.,1999;Tomita et al.,2000;Kammerer et 
al.,2003) , £-£1^ =.#^^#T^ $ -f £ W£ til&tirfrte ^ . 

A CD3 #1 CD28 & @ X^I 4&j= : CEA-TsAb , >tfu*j $ # 7 

HJfc^^itWW— &#7— ^f^^^Atf^ CEA & 
CD3 ^ CD28 &@ X#Ii£M.J= 

*JfL9!/3f>£tt CEA-TsAb CEA 4*&#.#4SJ.fc#*fl 

(SEQIDNO: 1 ) ^T: 

QVQLQQSGAELMKPGASVKISCKATGYTFSDYWIEWVKQRPGHGLE 
W1GEILPGSGRTDYNERFKGKATFTGD VS SNTAYMKLS SLTSEDS AVYYC A 
TGTTPFGYWGQGTLVTVSATSTPSHNSHQWSAGGPTANSGSRDIVLTQSP 
ASLAVSLGQRATISCRASQSVSTSSYTYMHWYQQKPGQPPKLLIKYASNLE 
SGWARFSGSGSGTDFTLNIHPVEEEDTAYYYCQHSWEIPRTFGGGTKLEIK 
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CEA-TsAb CD3 Aft#4&4Mttill&ik$( SEQ 

IDNO:2) -frT: 

E\T^VESGPELVKPGASMKISCKASGYSFTGYTMNm^QSHGKNLE 
WMGLINP YKGVSTYNQKFKDKATLTVDKS SSTAYMELLSLTSED SAVYYC 
ARSGYYGDSDWYFDVWGAGTSVTVSSTSGGGGSGGGGSGGGGSSRDIQ 
MTQTTSSLSASLGDRVTISCRASQDIRNYLNWYQQKPDGTVKLLIYYTSR 
LHSGWSKFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPWTFAGGTKL 

ELKRA 

XJUftffitiUk CEA-TsAb ( SEQ ID NO:3 ) ioT: 

1 ATGGGTCTCGAGCAGGTGCAGCTGCAGCAGAGCGGTGCGGA 

ACTGATGAA 

5 1 ACCGGGCGCGAGCGTGAAAATCAGCTGCAAAGCGACCGGCT 
ATACCTTCA 

1 0 1 GCGATTATTGGATCGAATGGGTGAAAC AGCGTCCGGGTC ACG 
GCCTGGAA 

1 5 1 TGGATCGGTGAAATCCTGCCGGGCAGCGGCCGTACCGACTAC 
AACGAACG 

20 1 TTTC AAAGGC AAAGCGACCTTC ACCGGCGACGTTTCTAGC A 
ACACCGCGT 

251 ATATGAAACTGTCTAGCCTGACCAGCGAAGATAGCGCGGTGT 
ATTACTGC 

3 0 1 GCGACCGGC ACCACCCCGTTCGGTTACTGGGGTC AGGGCAC 
CCTGGTTAC 

3 5 1 CGTTTCCGCGACTAGTACCCCGAGCCATAACAGCC ATC AGGT 
GCCGAGCG 

40 1 CGGGCGGCCCGACCGCGAACAGCGGCTCTAGAGAC ATCGTG 
CTGACCCAG 

45 1 AGCCCGGCGAGCCTGGCGGTGTCTCTGGGTCAGCGTGCGAC 
CATCTCCTG 

5 0 1 CCGTGCTTCCC AGTCCGTTTCC ACCTCCTCCTAC ACCTAC ATG 
CACTGGT 

5 5 1 ATC AGC AGAAACCGGGTC AGCCGCCGAAACTGCTGATC AAA 
TATGCGAGC 

60 1 AACCTGGAATCTGGTGTGCCGGCGCGTTTCAGCGGTTCTGGC 
AGCGGCAC 
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65 1 CGACTTCACCCTGAACATCCACCCGGTGGAAGAAGAAGATA 
CCGCGTATT 

70 1 ACTATTGCC AGCACTCTTGGGAAATCCCGCGTACCTTCGGTG 
GCGGCACC 

75 1 AAACTGGAAATCAAAGAATTCAACAGCACGTACCGGGTTGT 
AAGCGTCCT 

80 1 CACCGTACTGC ACCAGGACTGGCTGAATGGC AAGGAATACA 
AATGCAAGA 

85 1 GTACTGAGGTGAAGCTGGTGGAGTCTGGACCTGAGCTGGTG 
AAGCCTGGA 

90 1 GCTTCAATGAAGATATCCTGC AAGGCTTCTGGTTACTCATTCA 
CTGGCTA 

95 1 CACCATGAACTGGGTGAAGCAGAGTCATGGAAAGAACCTTG 
AGTGGATGG 

1 00 1 GACTTATTAATCCTTAC AAAGGTGTTAGTACCTACAACC AGA 
AGTTCAAG 

1 05 1 GACAAGGCCACATTAACTGTAGACAAGTCATCCAGCACAGC 
CTACATGGA 

1101 ACTCCTC AGTCTGAC ATCTGAGGACTCTGC AGTCTATTACTGT 
GCAAGAT 

1151 CGGGGTACTACGGTGATAGTGACTGGTACTTCGATGTCTGGG 
GCGCAGGA 

1201 ACCTCAGTC ACTGTCTCCTCAACTAGTGGTGGTGGTGGTTCT 
GGTGGTGG 

1251 TGGTTCTGGTGGTGGTGGTTCTTCTAGAGACATCCAGATGAC 
CCAGACCA 

1301 CATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTC ACCATC A 
GTTGCAGG 

1351 GC AAGTCAGGAC ATTAGAAATTATTTAAACTGGTATC AAC AG 
AAACCAGA 

140 1 TGGAACTGTTAAACTCCTGATCTACTACACATCAAGATTACAC 
TCAGGAG 

1 451 TCCC ATCAAAGTTCAGTGGCAGTGGGTCTGGAAC AGATTATT 
CTCTCACC 

1501 ATTAGC AACCTGGAGC A AG AGGATATTGCC ACTTACTTTTGC 
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CAACAGGG 

155 1 TAATACGCTTCCGTGGACGTTCGCTGGAGGCACCAAACTGGA 
ACTGAAGC 

160 1 GCGCTGTCGACTTCCAGAATGCGCTGCTGGTTCGTTACACCA 
AGAAAGTA 

165 1 CCCCAAGTGTCAACTCCAACTCCTGTAGAGGTCTCACATATG 
CAGGTACA 

170 1 GCTACAGGAATCTGGTCCGGGTCTGGTAAAACCGTCTCAGAC 
CCTGTCTC 

175 1 TGACCTGTACCGTATCTGGTTTCTCTCTGTCTGACTATGGTGT 
TCATTGG 

180 1 GTACGTCAGCCGCCAGGTAAAGGTCTGGAATGTCTGGGTGTA 
ATATGGGC 

185 1 TGGTGGAGGCACGAATTATAATTCGGCTCTCATGTCCAGACG 
TGTAACCT 

1 90 1 CTTCCGACGATACCTCTAAAAATCAGTTCTCTCTGAAACTGT 
CTCTGTCT 

195 1 TCCGTAGACACCGCTGTATACTATTGTGCTCGTGACAAAGGTT 
ACTCCTA 

200 1 TTACTATTCTATGGACTACTGGGGTCAGGGCACCCTGGTAACC 
GTATCTT 

205 1 CCGGTACCGAACAAAAACTCATCTCAGAAGAGGATCTGAAT 
GGGGCCGCA 

2101 CATCATC ATC ACC ATCACGAGC AA 

jMCW^ CEA-TsAb ti&£~$J?P] ( SEQ ID NO:4 ) *»T: 
MGLEQVQLQQSGAELMKPGASVKISCKATGYTFSDYWIEWVKQRPG 
HGLEW1GEILPGSGRTDYNERFKGKATFTGDVSSNTAYMKLSSLTSEDSAV 
YYCATGTTPFGWGQGTLVTVSATSTPSHNSHQVPSAGGPTANSGSRDIVL 
TQSPASLAVSLGQP^TISCRASQSVSTSSYTYMHWYQQKPGQPPKLLIKYA 
SNLESGVPARFSGSGSGTDFTLNIHPVEEEDTAYYYCQHSWEIPRTFGGGT 
KLEIKEFNSTYRWSVLTVLHQDWLNGKEYKCKSTEVKLVESGPELVKPG 
ASMKISCKASGYSFTGYTMNWVKQSHGKNLEWMGLINPYKGVS 
FKDJLATLTVDKSSSTAYMELLSLTSEDSAVYYCARSGYYGDSDWWDVW 
GAGTSVTVSSTSGGGGSGGGGSGGGGSSRDIQMTQTTSSLSASLGDRVTIS 
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CRASQDIRNYLNWQQKPDGTVKLLIYYTSRLHSGVPSKFSGSGSGTDYS 
LTI SNLE QEDIATYF C QQGNTLP WTFAGGTKLELKRAVDFQN ALLVRYTKK 
VPQVSTPTPVEVSHMQVQLQESGPGLVKPSQTLSLTCTVSGFSLSDYGVH 
WVRQPPGKGLECLGVI WAGGGTNYNS ALMSRRVTS SDDTSKNQFSLKL S 
LSSVDTAVYYCARDKGYSYYYSMDYWGQGTLVTVSSGTEQKLISEEDLN 
GAAHHHHHHEQ 

CEA-TsAb/pTRIo 

m 1. iMJ£4 PCR #MM3f-#J* CEA-TsAb AlSHM. DNA 

#itMffl> 3> 4, 5, 6, 7, 8, 9, 10, ll^W*kM-f#* 

#^Ajy|M*#*Ujlt, ^F#A, B, C, D, E, fJk&^l* n, in, IV 
4H"UP, DOWN^'J^^it#It^tN/ ti ^ 5 #"f" WHOLE 
ft. 

9 2. $4 PCR CEA-TsAb ^A^AlSHi^ DNA #|fc 

tt*Mlf*'feSNI-Jfc» ^PCR^&^ft; SMt: DL2000 DNA 

0 4. M CEA-TsAb #$Mti£*£ffig. 

9 5. fl-T-jfe* CEA-TsAb iHl^t ^3M^^*&^^# CEA-TsAb 

S 6. CEA-TsAb irtt^tra^*^^*^^****^..* 
1 Sjcit: ^>t^ pTRI ftWfctfl PCR/^; # 2 iMt: CD28 VH/pTRI 

^#t«L^ PCR^^; % 3 £Mt: & CD3 scFv/CD28 VH/pTRI %$M.tt 
PCR^^;; #4&it: VXJfc& CEA -TsAb/pTRI ftffltJft PCR/*^; £ 5* 
•it: DL2000 DNA ^*#>^ ( *j&££ft4^ ) 

ffl 7. iMJ :£ 4 PCR -f #J2fc CEA-TsAb # CEA ^MMfiriNM 
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^#A, B> C, D, E% F, G, L J, K, a. b, d> e> f, g, 9 Jk$k 

WHOLE ft^A ^7 o 

S 8. *4 PCR ft&M -f *^**t CEA DNA >t IMWJM*** 

i^ii 1 9 # DNA ( ): DL2000; ^ii 

# tN/^UPfc DOWN; 8 ^ # It WHOLE. 

® 9. #r&#4- CEA-TsAb 1*1 T&4t&# SDS-PAGE # * , *5t 1 : 

£#T); iMt4: pTRI SH^4L^^>%^; pTRI £#M**&&j£ 

-Uh #t*MfcW8# CEA-TsAb ##«sMK 

® 10. te&i^-f-4U& CEA-TsAb # Western blot Sjt-itl: flUfe*^ 

(NEB ^ ); *Mt2: CEA-TsAb/pTRI 4^^^^; * 
it 3: pTRI^ft^^L^^/f^; &i£4: CEA-TsAb/pTRI;|l&/ t *b& 
£Jlt*-; Sftit5: pTRI £*4MU&>*4Wi£ _fcifr. 

B 11. DEAE raSf^tMM*W SDS-PAGE iML 1: pTRI £ 

Hlt&P J 2: CEA-TsAb %Jt?-#l%.p -hvf; iMt 3: DEAE 
m M f $Ak&W,W&tiL% tBLfr; SMt 4: DEAE m % -f 3U*#Mfe NaCl JfcJtt&L 
&ifc 5: DEAE P/l ^-f 3t&*Mt NaOH jfcJKifcfr; 6: 'f&^Jr-g- 

( A & jL^&4Mfc9MfF3fc# ). #^^^CEA-TsAb###-^. 
S 12. CEA-TsAb # ELISA * , at^to^-t^T ^'J 

ftm%.1&&. lOpg/ml Jurkat^l&M^; In 

g/mlCEA^; 1 ^ g/mlCD28 ; #«9^H&&: ^tMAift 

B 13. CEA-TsAb ^^J3t?i^J!&^^#^-'j±^ FACS $ t f 

W^tf *fct*;M>t#. CEA-TsAb ^EW^A^ 
CEA-TsAb 

B 14. CEA-TsAb *f Jurkat PBMC ^JJ&^^#^-'I±^ FACS , 

StfKf^T^M CEA-TsAb W*tJlR#A3NX***., ##0Jt0#*#- 
gjfafofcfa CEA-TsAb »J 

31 15. MTT fe&mK H *t*Wfc*fr CEA-TsAb T &Ci&JlMM$ *ht 
fel&lfc*#T0>ifo, ^#-&^#J^^^ft&&& (E/T=10, 5, 1) Bt, 
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ft&M 5; % .MHftft: #Uh&% 1. 
9 16. NflT#»J&#^$ML*fr CEA-Ts Ab # T*&^J&3W£M^lfc 

6ng/ml-12ng/ml , ####^i**l#$Mt##l£, 4 12ng/ml Hfr, 
3M$4&3|*.$; #N£2: 4####*i|&*aMtiMB£, J. 750ng/ml Bt# 
#3W£4*f&; W3; £ 24ng/ml-750ng/ml 4^ , ####^4 

^ 24ng/ml #^-^^|t*; Ifrlfc 4: #^#r^4^^«JLXib 

9 17. CEA-TsAb^-f^ T^&^Jf&^M^Jf&ii^t. 4MMW0t#-T 
*C*&J!&f © t JUS* SI &ffc^J& tfN&l: *t#>2Mt 

£ 1.5jig/ml-12ng/ml , SI 4 £ 1.5ng/ml i£J!]|t 

#N&2: SI 44^*AJ.ft*^lt4fc, ^ 47ng/ml siJ'J ik % \ ^3: 
£ * -f 47ng/ml Bt , SI 4fc#.$MLJ. jM3 . £ 0.7ng/ml Bt SI IMK,. 

9 18. CEA-TsAb^^T^^^^JJtji^^t^^^S-^ 

A: ^M*##- SW1116 20 'MtfJ& &Ji&^ & ; B-I: 5 
##1F SW1116 PBMC mt, CEA-TsAb ( £f $Jt# lug/ml ) 

E: %m&Jh^$Ufy\ F: te&J&4£flMfc*f ; G-I: fcm&&$!jZ<£zA 

9 19. CEA-TsAb ^Hf- T *»J!MH$ J*MI MI&iHf'M j&UM ffi 9 > -£9 : 
CEA-TsAb #&#)fc19 ; T9: CE A-Ts Ab £ # It A *« JIfe # # # $J : 
CEA-TsAb Mfft%m&fc CTL #iti±v^^ CTL 

9 20. PI FITC-Annexin V ^^M 1 ^ AMfe ( SW1 1 16 ) & 

% 3 *JJ&4tfc&it£ % 1 fl&JUft Leica QFISH& 

9 21. PI FITC-Annexin V*MH&iMH& <Kf JftMMJ&l SW1116 )<Kf FACS 
fUL^^A9l&*^^WWA^^E: ATE ( Low Left, LL ) 
% & fe j&( viable cells )>*TE (Low Right, LR % -f $1 ^ -£ & JJfe(early apoptosis 
cells), £_LS(Up Left,UL)iW;fc^>!fc ( necrosis cells ), ;£JiE(Up Right,UR) 

(late apoptosis cells). *$Me&#iR ( SW1116+PBMC ): iE. 
TE 90.17%, *TE 1.66%, A_LE 5.94%, ^JiE 2.23%; 50ng/ml 
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CEA-TsAb(SW1116+PBMC+CEA-TsAb):iE.TE. 52.83%, ^TS 16.12%, A 
JiE 9.80%, ^"JiS 21.25%. 



& CEA £L CD3 & CD28 ^^#*^^#^*^>r4SU4i±«^* 
Ik ( FC o£#/Mp HS A &&Jlk ) (Min Fang,2003)f 
^#-=-#JNa.#.. -zTM&iMfcfatf] C ^j^-^p c-myc 
((His) 6 -tag)(Hengen,1995;Fan et al.,1998), $ -f $£4M£*J#»A4lS, -fc^St***. 
3l=.?ft^^^^T^4.#-^^.'^^#. ( scFv: single chain fragment of variable 
region), Fab % ft**4MMM ft ( VH A VL). CEA-TsAb 
CEA scFv, & CD3scFv CD28 VH FC HSA & 

3Mfc$$tfc— fe, C i*sM«i c-myc #-^^^L# 1 ^.#^-((His) 6 -tag)^*tfi3 

2M%i?,Mf-im%tn&ttM: CEA, jfe^^Hf- CTL *Blfc#^*^^# 
0.4mM # EPTG ( ( #ft&-P-D-f *L**# ) ) £ 30 o C#-^M*f f 

( 5o%ja_h. &mz*&mi\tf]& 

*Jt#^it^.pHflL (pH8.0), #JiJ^rtT&4U&;*4&> &it— JfcDEAE 
4fc*tt*#*.**, JL##&^#£MLi£J'J 75%H*Jl. 



Al^£ti + «lWk pTRI. fc^fc* 
PCR , *"Jf & #t CD28 ^MUfrfrtf M>>3| DNA # ft: CD28 VH, 

n tfft&ft&tfij&to&AjltkMl NdeVKpnl; ¥)%faX& % ifc 4fc CD3 

iM&&4M$*W DNA #ft, !5]Bt#*^^^S|-b7^A^.^ ScaVSaH; # 
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^&&*$N&^tyT##&£A& CEA & CD3 & CD28 JfM&=.##£l 
CEA-TsAb 0 

# CEA-TsAb/pTRI #A*J»*ftS" BL21(DE3>£ , a&ff IPTG ^a^-Hl 
it, _h^ii-# DEAE 19=1 fc-f £PT^##J^#&#.. 

Kt^Ut jjLAWiLja ( ELIS A ) #r$'J CEA-TsAb &>fcj* 4 tott&/fc&^*£; 
CEA-TsAb Qt/tttf-tfofotti FITC /MUfl*- (FACS ) 4M##h$ 

m&£&#$->&; MTT ^r*^*J CEA-TsAb ^j**^ T*C<BJIfc 
CEA ft Jit jt *»Jlfc^3lMt; B* ;8UM #J * JLfcttte&Jiifc^Mfc i±#. t 
*h* £46; iMI MTT 3T&#r$'J CEA-TsAb tiMf-to^ T 

JI&3W£4i* CEA ^Jtji*»jfc^ai?0L+ ,T iwJ&ift*f ^ Pl/annexin-V 

FACS CEA-TsAb T &&£3j&-sN&&& CEA iHjM 

L $4PCR#^-f^^#^^ii^pTRI^^^Jir^ 
A DNA # Ht 

t*PCR##^>,W®JSL® 1. ^^#^iLS^SJH#^>»-ft*»T: 

1 . 5' -TAT ACC ATG GGT CTC GAG- 3' ( SEQ ID NO:5 ) 

2. 5'-TAT ACC ATG GGT CTC GAG ATG TAC CCG CGC GGT AAC ACT 
AGT GAA TTC AAC AGC ACG TA-3 ' ( SEQ ID NO:6 ) 

3. 5'-AGC CAG TCC TGG TGC AGT ACG GTG AGG ACG CTT AC A 
ACC CGG TAC GTG CTG TTG AAT TC-3 ' ( SEQ ID NO:7 ) 

4. 5' -CTG CAC CAG GAC TGG CTG AAT GGC AAG GAA TAC AAA 
TGC AAG AGT ACT TCT AGA ATG TA-3 ' ( SEQ ID NO: 8 ) 

5. 5'-CGA ACC AGC AGC GCA TTC TGG AAG TCG ACG TTA CCG 
CGC GGG TAC ATT CTA GAA GTA CT-3 ' (SEQIDNO:9) 

6. 5'-AAT GCG CTG CTG GTT CGT TAC ACC AAG AAA GTA CCC 
CAA GTG TCA ACT CCA ACT CCT GT-3 ' ( SEQ ID NO: 10 ) 

7. 5'-GCG GTA CCG TTA CCG CGC GGG TAC ATC ATA TGT GAG ACC 
TCT ACA GGA GTT GGA GTT GA-3 ' ( SEQ ID NO: 1 1 ) 
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8. 5'-CGC GGT AAC GGT ACC GCG CTG GAA GTT GAC GAA ACC 
TAC GTT CCG AAA GAA TTT AAC GC-3 ' (SEQIDNO:12) 

9. 5'-TCG CTA GCC CCA TCC GCG GGA TGT CAG CGT GGA AGG 
TGA AGG TTT CCG CGT TAA ATT CTT TCG G-3 ' ( SEQ ID NO: 13 ) 

10. 5 ' -ATC GAG CTC ATG TAC CCG CGC GGT AAC GCT AGC GAA 
CAA AAA CTC ATC TCA GAA GAG GA-3' ( SEQ ID NO: 14 ) 

11. 5'-TA TTG CTC GTG ATG GTG ATG ATG ATG TGC GGC CCC 
ATT CAG ATC CTC TTC TGA GAT GAG-3 ' ( SEQ ID NO: 1 5 ) 

12. 5' -CTC GAC GGA TCC TTA TTG CTC GTG ATG GTG-3' (SEQ 
ID NO: 16) 

$W 1: 2-11 1 /^&>T#iU&4H^ M&*J-*4& 

SjSi4H¥: -4M^|St4- 2\d lOxPCR &yt>&; 2\A dNTPs (#*t 
2mmol/ml) ( £&£4L4fciM^3j ); 0.3^1 Taq ( 1U) ( ); 
?K 14 |xL 

94°C^£<&1 94"C^30#; 45X:3l*K 30 0; 72°C2g/ft 30 *>; 

aat-ff 10 >mw. 

3* 7 g&*f X D ( # £fc 8 jfa 9 §&*t ) fa E ( # #L 10 fa 11 @&*t X 

2: ftgjfrfto A^B. B^C, C D, D^E 1 ^f^^L*» 

4*. I A fa b fiaxt ) ^ 180 bp, n ( fij^f-to Bfacm 

*t) % 180bp, m ( A$ j*4fc C D S&Xt ) ^ 180bp, IV ( JgjL f 1 & T> E 

) % ioobp. 

94°C^£<l4l ^Ht; 94°C£<&30*>; 45°CiE^30#; 72°C2£#30*>; 

io>h#sf. 

3: I ^» II, IH IV ^ 1 Xt#A*»T^A^4Ht-^- 

fljiwjv :M9£#. l%*IS#*J&%.*®'lt^/ 6 4fe. UP (JSL&fto I 

II S&Xt ) ^ 340bp, DOWN ( AMf^J III IV ) $*J 260bp ) 

JL£#-^:^E/ t ^i^njn^iv^ijii;2H,i io*PCRll;t^;2pidNTPs 

2mmol/ml); 0.3nl Taq ( 1U ); 13^1 
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94°C^3M£l fr¥?\ 94°C£'&30#'; 72°C*g/ft 50 &4f25>HtSfr 0 
#^4:^/^UP^DOWNg&*h «l 1 #p 12 SI 

A&feft: iU&/^UP^DOWN^ l|xl; 2^1 10*PCR^ 

H**.; 2pJ dNTPs 2mmol/ml); 0.3 nl Taq ( 1U ); *K 12^1. 

94°C^£<£ 1 ; 94°C 30 *>; 72°C2£/ft 50 25 -Wt^. 

^WJ^JbPCR/^. 

*U£, *4PCRj*#& 1%J«#%»£., >tm^'J>^ 439 bp, (JSLS 

2), ;M34U3 Ji^*A#&A7 $kfe&& DNA A *4 PCR 

2: CEA-TsAb 

JWM*l*ii?&^ffl 4. 4**^t^^^*.^WfflJ<La 5. #J 
(1) H^pTRI^3t: 

¥t&JLfk&,& DNA pTMF £*W£(Zhang et al.,2002)l§] Bti&ff 

NcoVBamHl , £7 £ & SMi & DNA # |St ^ Ww? %> pTMF $ 

totii&ft&fto, &&#4Hfc TOP10 $#, #i*.pa*i#^Jtist^Jt^t« 

PCR^t#3]j£*J&#i£#j*4fc. #JE^a|:^#^^^^pTRI, Jfl^T 

H-fetfiUai : 20^1 #■ $ , *t#l pTMF £ Hftefc £ DNA # 

£t4H!| #coI/£amHI(Prornega )XSiH0iU£ . ffetfift ±. Witf'&tiiM 

-Jfl/^*.'J^5000bp, frSJk&k DNA j^kM^f-fyj ;*L'.K^430bp. 

<Hft#ti pTMF 50-100ng; «H!l£#£A8H£,& 

DNA &#-#3-10# 10xT4 DNA &.-8MMMI.Jt2jMft.: 2pl; 

T4DNA ^£iMfr4MI ) 1U; #A» ddH 2 0 m&4M*#20^il. 16°C 

#£*J»*f1ff&&*&&JI&: #TOP10^# (Invitrogen ^3 ) ##£2ml 
LB ( (10g/l tryptone ( GIBCO ), 5g/l yeast extract ( GIBCO ) , 

5g/l NaCl, pH7.5)) t37TC#L&##.i±#.. 4£l: 100 ^tfc^J#^J.20-40ml 
LB ##.&t. 'I^at#.§^J-A 60 o^0.3-0.4N-(^2.5'J>BtMfjh, *K 
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msfr4f, 4°C 4,000rpm ;faA10ml 
O.lmol/ml CaCl 2 ( Sigma ^ej ), ^20^4t, 4°C4,000rpm 

lO^t, #_Lv|-^aA^^^12 o /o-tl-)ife^0.1mol/mlCaCl2 l~2inl, &&&& 

sM* j* # # : £ 200pi & & & t A 1 M 1 Jii£i&4£>&^ , 
$£*«-30 4Hh 42°C^^tlOO#, ^iSti4^2^4to i^J^^^iS, 
^#t*»A 0.8ml LB 37°C&# (<150rpm) AM 45 

10,000rpm A 1 ^4t, #Jiyfr, A» 50 ~ lOOfil LB SM^-f 
LB-K -f-&(10g/l tryptone, 5g/l yeast extract, 5g/l NaCl, 15g/l #Ji? ( SIGMA & 
5] ), 50ng/ml -MP#-fc ( SIGMA ^ ) ,pH7.5), frit<$L. 

PH »tt *^H.^ I^r 6^ ^ i^-^ ^-^L : ^L^-f-^ ^ ^ PB .fei 6^ ii,^-^ ^ l^r , 
#A2ml LB-K *g#.&(10g/l tryptone, 5g/l yeast extract, 5g/l NaCl, 50ng/ml -f- 

*M£"fc (SIGMA 'iM) ), pH7.5), 37°C«it<M#, 

( Ji)f^#>^5) ) ^Bfl^i^f & DNA, pTRIo &JfcTifc* 

&&#PCR^;t. 

PCR 4 20 nl ¥}tfi%fc& t^ 0 A 0.1-1^1 DNA(^/ 20~200ng), 
Jij*?l*b(T7-up: 5 '-TAATACGACTCACTATAGGGG A-3 ' ) (SEQIDNO:17) 
frTm 1 T7-down: 5 '-GCTAGTTATTGCTC AGCGG-3 ' ) ( SEQ ID NO:18 ) 
lOpmol, 2^1 10x Tag tftWf&fc 2p.l2mmol/ml ¥j dNTPs, Taq g£ 1U, # 
*M.&4M*20|il. 94°Cffig.>&5 4Ht&, 94V Jt'lt 40 

53X2*1*. 40^, 72°C^t40#, r^25^#Sf, 5pl PCR. 1%# 

PCR/J&*L'.h^# 500bp. 

( 2 ) CD28 VH/pTRI fHf#J2t 

PCR &&JJJfife. CD28 VH/pTMF(Cheng et al.,2002)_Mf±f 4fc CD28 
VH # DNA # Ut, & -tifMI # ( PI : 5 '-TCACATATGCA GGTAC 

AGC TACAG-3 ' ) ( SEQ ID NO:19 ) T ^ 51 4fr ( P2 : 
5'-TTCGCTAGCGGAAGATACGGTA CCA-3' ) ( SEQ ID NO:20 ) ift S'&frM 
#%&to4k&: NdelfrNheh ®$k PCR Jii^.i^'M'r 

PCR Aj*L : ? 1 1 |d , dNTPs 2pJ ( 2mmol/ml ) , 1 0 xpfu 

«L?t>ft.2pl, ^*iCD28 VH/pTMF lpJ 100 ng), PfuSfr (Promega^U ) 
0.3^1, # ddH 2 0 J. 20(xl„ PCRiLS^ft: 94°C^£.<& 3 frfy, 94°C£'&30 
#\ 55°Cit^30#% 72°C&#50#, 25 >MMf. 1%3*JW#* 

Jfc**£flflfcWj|fciMfl£- (-L^#^5j ) 350bp PCR;*4fr. 

#i* PCR f-^^M- pTRI a&# NdeVNheK Promega ) **.S£&,6jL , 
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t&tofto ( ^ 350bp ) pTRI ( ^ 5300bp ), &s£&-*»#4fc, 

*#&^i±^*J&Jii£##(l), ^^H.J^-f^#^^,'kil , 0^li:^# PCR 
£Jt, ^-^^#Ji^#*(l)o PCR/Mfc*.'h# 750bp 

tf)jLfk%£-*&&&it)J%&, CD28 VH/pTRI, $ -f T-#IM1=. 

( 3 ) CD3 scFv/ CD28 VH/pTRI tfjft * 

#Jfl PCR >3r&MJf& CD3 scFv/pTMF( 2'J-l-t 1996 CD3 
scFv ft DNA Jf 4K. > & -f #T -fit ^ # -h SI * ( PI : 
5 '- AAGAGTACTGAGGTGAAGCTGGTGG-3 ' ) ( SEQIDN0:21 )jfcT3HM& 
(P2: 5 '-GAAGTCGACAGCGCGCTTCAGTTCCAG-3 ' ) ( SEQ ID *JO:22 ) 
tfl 5'%,fr&\ft&to&£: ScalfcSaK, PCR^tfi^^^-t&i^ 

PCR iLS 3t^4fefe A : 5 1 1 Ml » dNTPs 2pl ( 2mmol/ml ) , 1 Oxpfu 
2[il, >t#- CD3 scFv/pTMF ljd ( 100 ng ), Pfu H( Promega^*] ) 
0.3jil, # ddH 2 0 J. 20p.lo PCRJUfc&fh 94°C^£'& 3 94°C£'&30 
55 e d<&30*>, 72°CJ£/ft 50*>\ 25 >MW. 

&I£fc$M*JIfci3 (Ji^#^^J ) i§7»&750bp £;£#PCR j*#b. 

#i* PCR /^•^'fc CD28 VH/pTRI ft N" ScaVSali ( Promega ^1] ) 

PCR j* 4fc # H-fetf/ 1 4M 750bp )jfp CD28 VH/pTRI S|-fe7 # 4ftj* C 5 700bp 
A*), afc-^sft^J&fb#4fci TOP10 tt#. JWte£#*MH&il£^#-J« 
_Li£##(l), ^^^^^^PB^Alr^fPCR^. PCR«55" 
&£#-ti£:*M*(l). ^^^.JLa 6, PCR f-fy*L>V% 1400bp A^-^^ifr 
%SE.*A&&tfiJ&&., %r%J*fe¥) jtfk , % CD3 scFv/ CD28 

VH/pTRI, lfT-f##. 

(4) CEA-TsAb/pTRI 

$4: PCR #J?fc#l CEA 

CEA jtl&4frfr*lfc#«&*trt E ^#J^M (Koga et al.,1990) 
AUf^'J ( GGGGSGGGGSGGGGS ) ( SEQ ED NO: 23 ) i& 
ihA4A CEA *J!^f $>^&(Nakamura et 

al.,2000)##ili£}l#&— UtDNA^f'J , ##^&i##S^&#S£ 
tf-l&CT&^'J 1-22), ' VXtiLf&MlLit PCfc 4MUfr&A4Hfc#4fc CEA#-*£ 
^DNA ^T^^-f##^CEA4*t^^B^4Ut^|LSt*t*«. 

1. 5 '-TTCCTCGAGCAGGTTCAGCT-3 ' (SEQEDNO:24) 
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2. 5 ' -TCGCGCCCGGTTTC ATC AGTTCCGC ACCGCTCTGCTGCAG 
CTGAACCTGCTCGAGGAA-3 ' ( SEQ ID TSTO:25 ) 

3. 5 ' -ACTGATGAAACCGGGCGC GAGCGTG AAAATC AGCTGC AA 
AGCGACCGGCTATACCTTC-3 ' (SEQ ID NO:26) 

4. 5 ' -C ACCC ATTCGATCC AATAAsTCGCTGAAGGTATAGCCGGTCG 
CTT-3' (SEQIDNO:27) 

5. 5 ' -ATTATTGGATCGAATGGGrGAAAC AGCGTCCGGGTC ACGG 
CCTGGAATGGATCGGTGAA-3 ' ( SEQ ID NO:28 ) 

6. 5 ' -ACGTTCGTTGTAGTCGGTACGGCCGCTGCCCGGCAGGATT 
TCACCGATCCATTCCAGG-3 ' ( SEQ ID NTO:29 ) 

7. 5 '-CGTACCGACTACAACGAA CGTTTC AAAGGC AAAGCGACC 
TTCACCGGCGACGTTTCTAGC-3 ' ( SEQ ID NO:30 ) 

8. 5 '-TTCGCTGGTCAGGCTAGACAGTTTCATATACGCGGTGTTGC 
TAGAAACGTCGCCGGTGAA-3 ' ( SEQ ID NO: 31 ) 

9. 5 '-TGTCTAGCCTGACCAGCGAAGATAGCGCGGTGTATTACTG 
CGCGACCGGCACC ACCCCG-3 ' ( SEQ ID NO:32 ) 

1 0. 5 '-GCTC ACGGTCACCAGGGTGCCCTGACCCCAGTAACCGAA 
CGGGGTGGTGCCGGTCGCGCA-3 ' ( SEQ ID NO:33 ) 

11. 5 '-GCACCCTGGTGACCGTGAGCGCGACTAGTACCCCGAGCCA 
TAAC AGCC ATC AGGTGCCG-3 ' ( SEQ IE> NO:34 ) 

1 2. 5 '-GTCTCTAGAGCCGCTGTTCGCGGTCGGGCCGCCCGCGCTC 
GGCACCTGATGGCTGTTAT-3 ' ( SEQ ID 1M0:35 ) 

1 3. 5 ' -CGAAC AGCGGCTCTAGAG-AC ATC GTGCTGACCC AGAGC C 
CGGCGAGCCTGGCGGTGTC-3 ' ( SEQ ID NO:36 ) 

1 4. 5 '-CTGGGAAGCACGGCAGGAGATGGTCGCACGCTGACCCAG 
AGACACCGCCAGGCTCGCCGG-3 ' ( SEQ ID NO:37 ) 

15. 5 '-TCTCCTGCCGTGCTTCCCAvGTCCGTTTCCACCTCCTCCTAC 
ACCTACATGCACTGGTAT-3 ' ( SEQ ID NO:38 ) 

16. 5 ' -GATC AGCAGTTTCGGCGGCTGACCCGGTTTCTGCTGATAC 
C AGTGC ATGTAGGTGT-3 ' ( SEQ ID NO:39 ) 

17. 5 ' -AGCCGCCGAAACTGCTGATTCAAATATGCGAGCAACCTGGAv 
ATCTGGTGTGCCGGCGCGT-3 ' (SEQ ID NO:40) 

18. 5 ' -GTTC AGGGTGAAGTCGGTOCCGCTGCC AGAACCGCTGAA 
ACGCGCCGGCACACC AGATT-3 ' ( SEQIDNO:41 ) 

19. 5 ' -GCACCGACTTC ACCCTGAAC ATCC ACCCGGTGGAAGAAG 
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AAGATACCGCGTATTACTAT-3 ' ( SEQ ID NO:42 ) 

20. 5'-GCCACCGAAGGTACGCGGGfATTTCCCAAGAGTGCTGGCA 
ATAGTAATACGCGGTATCTT-3 ' ( SEQ ID WO:43 ) 

21. 5'-TCCCGCGTACCTTCGGTGGCGGCACCAAACTGGAAATCAA 
AGAATTCGCC-3 ' ( SEQ ID NO:44 ) 

22. 5 ' -GGCGA ATTCTTTGATTTCC A.G-3 ' (SEQIDNO:45) 
SI) 5 ' -GGCGAATTCTTTGATTTCC AG-3 ' ( SEQ ID NO:46 ) 
SI 7) 5 AGCCGCCGAAACTGCTGATC-3 ' ( SEQ ID NO:47 ) 
SI 6) 5'-GATCAGCAGTTTCGGCGGCr-3' ( SEQ ID NO:48 ) 
S13) 5'-CGAACAGCGGCTCTAGAGAC-3 ' ( SEQ ID NO:49 ) 
S12) 5 '-GTCTCTAGAGCCGCTGTTCG-3 ' ( SEQ ID NO:50 ) 
S7) 5 '-GTACCGACTACAACGAACGT-3 ' ( SEQ ID N0:51 ) 
S6) 5 '-ACGTTCGTTGTAGTCGGTAC-3 ' ( SEQ ID NO:52 ) 

#%Ll: 1-22 §5^4^^, W^t^r® 

<\*L, A-&i£#T— tyJkM . ft -TAMti^ft lpl (10 pmol); 2\i\ 10 * PCR 
&.>t>& ( 500mM KC1, 50mM Tris pH 8.5, 25 mM Mg(Cl) 2 TW ); 2^1 
dNTPs(dATP, dCTP, dGTP, dTTP, 4ffi 2mM ) ( #J % *J&lL!k#l$L&fe% > 
T n ); 0.3pl Taq ( 1U ) ( $ i| *J£££ MJi^^ , T I*) ); 7jc 14 |xh 8JL 
941C33S&44 1 min; 94°C 30sec; 45*Ci£Jc 30sec; 72°C^t 30sec; 
10^#Jf. 

m*\J5L&j*%0 A ( # It 1 ^» 2 B&*t X B ( # # 3 4 ifcxfr X C ( #Ut 5 
jfp6fi&^X D ( # It 7 8 SMfr X E (X&9fr 10g5*fX F Otl£ 11 
12 SWfr X G ( #|t 13 ^ 14 8&*fr X H ( # -J£ 15 3* 16 fi&tf X I ( #lt 17 fa 
18 X J ( # It 19 20 g&Xfr X K ( >t^S.21 fa 22 M ). 

#*2: A#»B, D^E, G ^ H, J jfa K 45- £) SC^tt > 

**»?I4&. /81^^#^#4MtMOyl ( lO pmol). iLM-fr: 94TC3S£4st 
lmin; 94T? 30 sec; 45°CiE*. 30 sec; 72°C2£# 30 sec; 10 >Nt3f 0 ^ 
l%3*JW#«ja»fc*, to^^J £a£4r Ef a ( A ^ B g&*t X 

b ( C X c ( D fa E X d (FX e ( G ^ H S&*t X f ( I ) fa g ( J fa K m 
*j"X &fagtfjk'b% 120bp, cfaetf}k>b^% 170 bp, b, d f #*.'.M$ 
# lOObp. 

#^3:#a-^b> c d> f J? g l&tf , ^-tefcttAMffyie, 

(sl^s6*L& a^Pb^a&Xt, s7^ sl2*t>£ c:fad#jg&*j-, sl3 ^ 
sl6*f,Ele, sl7^22*t,& f^g^S&^X a£# PCR ;jf ±f . fl-f 

1^1 ( # lOOng ); 2^ 10 * PCR ^.Jf *3t; 2^1 dNTPs(-£# 2mM ); 51 4b 
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( 10 pmol ); 0.3^1 Taq ( 1U ); *M"#- £*MMp,# 2 Opl. &M4W$: 94 
°Cm^>& 1 min; 94°C£.<& 30sec; 45 tJ il*. 30sec; 72°C*0/ft 30sec; 25 >H6 

Sf. & l%3*JMMU&fcii<-, ^Jft©4fc^J^#©«MLftj**b I (a ^ b 

8&*f X H(c^d S&*f )s HI ( ^j*^ e ) fa IV ( f g S&*t ). iL& 
/^I*.**^ 200 bp, n*.*## 250bp, m % 140bp, IVift*. 

'H4;# 230bp. 

##4: I 4 TL. mMi IVfrSmrf, £) ? 1 4fe ( si fa sl2 

*f>& I jfc II # S&*}" , sl3 ^22^111^ IV iHjS&*j-)> sfc^tPCRtf - **. 
iL£#-&*|'4Mt&- 1^1 ( ^ 100 ng); 2[il 10 * PCR^Sfe.; 2pi dNTP (2mM 
each); ( 10 pmol ); 0.3^1 Taq ( 1U ); *K 12nlo JL&4H$: 94 X: 

3U£'&lmin; 94'C£#. 30sec; 45°Ci&*. 30sec; 72t:^f 30sec; 25 >M**fr. 
#^^^4^ UP ( I II S&xfr ) DOWN ( III IV Be,*fr ), 1%$AMI 
Mt'^, &flJ&®fr.i£ l ffl&:tii4t®>k. UP 430bp, DOWN ¥] 

X'bttft 340bp. 

#«5: UP fa DOWN g&st, sMp?I4& ( % fa)\ &22) 

i&# PCR J$LMj*$h UP DOWN 4- ( ^ 100 ng ); 2pi 10 * PCR 

tgyt&; 2^1 dNTP 2mM); ?| l|xl ( 10 pmol ); 0.3^1 Taq ( 1U ); ?J<- 
12pJ. MjLJWt: 94*C^£<& 1 min; 94°C$L>}± 30sec; 4 5°Cig.;*L 30sec; 72 
TCJSUt lmin; 25 >NMfr. ^H^JS^Mf^l WHOLE ( ^ 750bp) & 1%3$J® 

jL&^fm&fc^JLWi 7, ^fWJZLMf&tf PCRJ&-3JLS 8. 
#_ti£. 750bp # DNA ^t-a^H^ pTMF Bt^t-# ^ol £coRI 
( Promega ) **§Htf . 4H¥ W H ^ ^ . 

^^^J^il^PCR/ 1 ^^^^^ (750bp ^ pTMF Sfctyj&ftfk 

( 5200bp ), i£4Ni*^*Mfc TOP10 f *#~d&*4*#4fcil£& 
#I#M#4Ml), ^^^^^^#^^^P0'14A Hr, CEA 
scFv/pTMF. 

# CEA scFv/pTMF Mj CD3 scFv/CD28 VH/pTRI |SJ H$&f Xhol fa EcoKL 
( Promega . JMMlH0il£^£j!lltiM$v& . # 750bp 

CEA scFv/pTMF SMfl * >r -ft/ 1 4fo ( *t CEA scFv ) 3* CD3 scFv/CD28 
VH/pTRI (6000bp / k #i&tfi&&M i *4& TOP10 Sf#, 

H PCR&fc. PCR &$L&&&%fW(l). 6, PCR^*.* 

^2100bp^*^^J£J5lii#^^., -fcfc^ CEA-TsAb/pTRL 
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&**J3: CEA-TsAb ft 

( 1 ) # CEA-TsAb/pTRI 4Hfc*J»*f $ BL21(DE3) < Novagen ) 

2 +^tsHM4Hft^*A9jfc^**, *]4h^J»^f W BL21(DE3) 

CEA-TsAb/pTRI, &J8i£&W 2 jM* ( 1 ) &#4Hfc£#, 2 

( 2 ) 4&&#-HU& 

CEA-TsAb/pTRI 1fi BL21(DE3)>fc LB-K -fj&U 3 7 *C & 
j&^All, ##-f 5ml LB-K t » Mi^f^. 37*C#;M£ 

200 #AHt ). 0 %Lit&&fr4h& 1/100 #tb#J3N£5l] 250ml LB-K 
jfc4MHM6.+ . 37X3*^U*#. (200 #/£H^) J. Am>o=0.6, *r> IPTG 
( ) J.£f$Jt# 0.4mmol/ml ,*£&£ 30'C*MM 

4BA#-HU&. 12,000rpm 10;Ht, *-fl/5#*MM* 
# PBS 4&>t>&t . aiJfflf^*^*^. 12,000m $ 10 

fc*\tfr&4^t^JfertT&4U&# CEA-TsAb; ^'U>ft#t/^^&® 
#^jMU&# CEA-TsAb, #*^0&fc*^£l/5#*MM*ttPBSt. 

<<^&lt:£3MS&>> 1996, ^tb/asut), ^Ma/S 

SDS-PAGE <&*Me Western blot ##JJii£&;& Jivf^^>>^t CEA-TsAb 

^-fitffl 4M= B An Alpha Innoteclh , Alphalmage 

2200 Documentation & analysis system ) 41 1*1 T^^^i^ & B 
SDS-PAGE (J*L® 9) Western blot (J&SI 10) 

£*fe#'J 4: &Jfl DEAE W H5^^*M»A4fc CEA-TsAb 
#_hi£ 250ml ¥ite&&$-]&ft?r%.4J&f&lLiSL 12,000rpm M<v 10 ^ 
if, VL&ftfrft&'f 1/5 ##(50ml)# DEAE 0J W> 
5] ) tf-f-flfc&Jtfc ( 20mmol/ml NaCl, 50mmol/ml Tris-HCl, pH8.0 ) t . 
%.P&ft. 12,000rpm $ 10 ^4t, $ '^_L>f jL-ft/fl -f 

# 20ml DEAE W *^UfcWJ»*# £ 100ml ■ s NWUt>&+ > 
(Ji^M^), &#3MM?: 16mmx20cm; 5 >N&f^#^# 

Sfcit^ lmlAHt; ^iii^^^^^^jL-zfriL^Ji^, 
-Mf*j*J& 0.25ml/^#, ^v^,f^» CEA-TsAb; 

, H&ffl 2 -Hi-fcsfc ( # 40ml ) # ykWLmy^A ( 500mmol/ml NaCl, 50mmol/ml 
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Tris-HCl, pH8.0 ) i&ff&M,, fa&ft 0.25ml/^#; 2 >M&#**R ( $1 40ml ) 
0.5mol/L NaOH 2 >M£JMK ( 40ml ) lmol/L NaCl , 

0. 5mlAHf ; *U£4HlL# 2 >M&fMR ( 40ml ) -^#Ngyf 

jL&j&f SDS-PAGE, £.£.*Mfc*U|L. SDS-PAGE 

>tt^^^^^-^» S JUMW ( & ID Alpha Innotech , 

Alphalmage 2200 Documentation & analysis system ) CEA-TsAb 

Ji&&4k#P 0 p^*j- PBS ( 8 A NaCl, 0.2 & KC1, 1 .44 A> Na 2 HP0 4 
0.24 A KH 2 P0 4 , ^ HC1 #8 pH 3. 7.4, 1 -fr ) it*f ^ ( 4°C ). 

4M*# 500ml, 6 >M*flt&— ^ifc^ifc.. >M Bradford 

&3bfrg-6;t*, JWMMfc&JK «#*^jL4fe#£lfitf»*» Oft"** 

*tffc 1999, ##it|^i,)^fc tf^^#&#^ NaN 3 (Sigma 

) J.$f $Mt 0.05%(W/V), ftA&J%M; ( Jft i) 

i«^T ) 0.15mol/L, ##**Jt#J. lml/^M^-f 

-80°C, 

5: ELISA ^r^W'J CEA-TsAb ^^^^Sg-'feL 
Jurkat feJ&JDUMi # *j 4-: Jurkat & Jfe ( A4'l± 6 jM^ifr £ajfo ) 
(A g A 8 *S t '^(American Type Culture Collection, ATCC) , ft 
-f: TIB-152)^ 5xl0 6 , l,000g 10 friffe, 0.5ml PBS 

t. $LtfM.P$&. #&£^&12,000rpm 10 4&%M.P 

_Uf, Bradford 6 NaN 3 JL£f 

0.05%(W/V), ^KrJJ*I; ( A t) t ID##l*^*toWfc/3f ) J- 

£f2Mt0.15mol/L, #^H^.#J. lOOul A8N^-f-80°C > 

ELISA 

(1) &$$ML^#Jj# lug/ml CEA (Fitzerald , lug/ml 
CD28-FCctomera(R&D'>s]); lOug/ml Jurkat IbJ3&M^ . 100ul/ 

&*«tJt>ft.SE.^r: 1.36g Na 2 C0 3 , 7.35g NaHC0 3 , 950ml tK, fcffi 
lmol/L HC1 i& lmol/L # NaOH ^ pH9.2, #7KJ. 1L. PBS 37~C 2 * Bt 
^ 4°C 

(2) # : PBS 1-2 *Js , 83 %L PBSA (PBS- 1V6BSA(W/V)), 
200ul#U 37°C#$ 1-2 *Mfr. 
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(3) : PBSifofcLS-*^. *»A&4b#&, lOO^L, 37X2 #f 1-2 * 
St. ?X 10^g/inl6Wfc CEA-TsAb 

(4) *»AJ|5— PBST ( PBS-0.05%Twen-20(V/V) ) ftfc-H.*^ , »2*# 
1/1000 ##*tcmyc-tag 9E10, ^ I) SANTA CRUTZ />3 ), 100^1/ 

*U 37°C$ff l-2'J>Ht. 

(5) **A# PBST ##ffl>& 1/1000 ## HRP 

IgG ( $ £) ), lOOnlAH, 37'Cflff 1-2 'Mt. 

(6) J.&: PBST (48.6ml O.lMtfl 51.4ml 
0.2MNa 2 HPO 4 ^7jcJ. 1L, pH5.0, »AA*bllH'*.; lOrnl^^H^+^A 
4mg OPD Pp^pJ^Jfe ( Sigma ^>5] ), I5pl 30%H 2 O2 100nlA?L, 
4a*jtJtfc 15-30^. 

(7) ifjL^ : ^P^fjh^. (lmol/LHCl), 50nlAH. 

ELISA ( JSLS 12 ) JL^t, CEA-TsAb 4 W&*w& ( CEA CD28 ) 
tfe -f Jurkat + f ^ & CD3 , @ jtt CEA-TsAb 4 CD3 # . 

£&#J 6: FACS ( 7T&&m CEA-TsAb %#&tofMtk& 

•f ft * FACS &&*!| CEA-TsAb *t-Mt Jit$# teJfett . 









A549 




ATCC 






CCL-185 


MCF-7 




ATCC 






HTB-22 


SKOV3 




ATCC 






HTB77 


SW1116 




ATCC 






CCL-233 



jMLLi^^fcMfe: I^SW1116^Jf&^K 3 
RPMI-1640 (GffiCO^ ), 10%^^ ( 

i£j$£#x^&#/>3 ), 5%C0 2 , 371C SW1116 &Jf&#*g#-sHh 
L15 (GIBCO ), 10%#r£-fjM- ( JU&:*MMMfr J-Wt 

^3 ), 5% C0 2 , 37°cm%%fc. &.teJfa£.fcM.*f$!LM&, ##*MMMt 
5xl0 5 ^o 
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(2) #-hi£-Mt^J& l,000g 10 fr$?J$i, fcfl PBS 4^taJ&, 
l,000g A »^ 10 , #ft»Jfe3tJt*if 4. 100^1 ^ lOug/ml CEA-TsAb 

PBSt> 4TC&JL 30 ^*^J$«£*;W^ttWfixtJ*. W« 

(3) l,000g 10 #*»JlfeiJLSfcjfc#£ lOO^il ^ 1/1000 
cmyc-tag ( 9E10, SANTA CRUTZ ) ¥i PBS + . 4^^JL 3 0 

(4) l,000g US** 10^^,#*M&ifc2Sfc&#45E. 100^1^ 1/1000##FITC 

IgG ( BD ) # PBS t . 4°Czk% 30 . 
{5)%^Mi (BD^C, FACS Calibur) *UtL*# 488nm, ^ 

10,000 >h*Hj|fe. 

_tifc£&#*. (JLffl 13) CEA-TsAb J?^W$^#^f&^ 

^SKOV3, SW1116^r*ta*^; ^ A549 ££4£44^; 5 MCF-7 

7: FACS (v&iC&JMO #&$*] CEA-TsAb ^*b$jfa.>fre^^. 
( PBMC ) Jurkat isl&^^^^'hi 

FACS CEA-TsAb *t*b$ e**Hf6 

( PBMC ) ( M £ db-^-iff ft-jfa. t ) ^ Jurkat mM£&te>&. 

(1) # CEA-TsAb FITC( Sigma ). &&#-i&>3r&4fcJ8 

(2) iMJ Ficol >jr*$£*l PBMC ( jfcfc&toJte ), ¥c&&% 10%$f 
jkvi^RPMI 1640i|-#Lt» **3*A?lfc*#*.t. 37°C;&5.ii$., *Utt*f 

«5*10 5 ^J&, ^-f Ficol ^r*^r* «St^Ptfc*.#*lfr«.^» 

(3) M &t 10%M^L^M RPMI1640 3£#.&, £ 37°CC0 2 ( 5% ) 
t*#-«#*»Jlfc.#*»Jlfc4-|fcJJ^«tJJIl^,«|fc* 5xl0 5 Jflf" FAC S 

(4) #Jii£i^#£Bj!& l,000g 10 ^4t^. ^ PBS iW&flfc, #^ 
l,000g 10 ^4fr>£, #&J!te&;i#& lOOul ^ lOug/ml FITC #rC 
CEA-TsAb ^ PBS t . 4^it JL 30 ^^Jifc^ftA^^^S^^ 
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(5)>&£,£BJJ!&f* (BD^M, FACS Calibur) #*|, : gdL&% 488nm, 
tJK 10,000 >M»J&. 

C Q 

CEA-TsAb ^ Jlt#&/fe#&^##'t££&. CEA-TsAb ^ PBMC 
Jurkat ^&<#^##<&£^, T^#til^ife-: CEA-TsAb 4 T 
CEA tfJft%&ffoty$t££.$#%&ft% . 

8: MTT ^r&^'J CEA-TsAb ^ T *&^MW£&JM&Jfc 

SW1116 

4Mn#^ CEA-TsAb SW1116 %$ti®fa 

( Target cells ), jS* PBMC ^ 3tt& ( Effect ceUs ), 

it (&toJ&/#LMtoJ&, E/T) F\Hfcto—%-fcJk.tf3 CEA-TsAb, j&J$ 

CEA-TsAb T ft %m-fgs&lJ& SW1116 tfjfcte. JMMMH«»T: 

( 1 PBMC , *4MMfc ^ £ *MN 7 #1 W . 

(2}&fcVL$k SW1 1 16 6 ft ft . 

(3>6t^ L15 (J$£) GIBCO^ ) #4Mk&&J& (PBMC) 

(SW1116) tfaML: SI^. SW1116 lxl0 5 ^/ml, 100^1/ 

^L^o A^iJ 96 ^LiwJlfci|-#*L ( Nunc ) t. I s ] Ht$M»* ft 2ML#> PBMC, 
100 l ul/^^'JJiil^J!&ig-#-^Lt. ^W>£*ft##Ute& (^#J;# 1, 5> 
10). ft&Htfl L15 CEA-TsAb iHj^ML 5 te^fHfcfl iMMUt. 

(*|*» CEA-TsAb lug/ml, ^^^«T>ft.^*^t&^ 5ug/ml). # 

t. ^^37°C^C0 2 (5%) ^-#|lt> ##-48'Mtf. f^#A^4X 

(4) #^3l&^-#^##^, PBS (300nlA?L) ifofc— #^fA.MTT 
( Sigma )&>&(aMt: 200^1), 37°COT 4 'hN"^, te/fl PBS(300ul/ 

&) titifk— ^XDMSO (— f JlJLSH,, 200ulA5L) ( Sigma ^ ) 37°C# 
f 30^4t^, «!|^.A«)o. 

(5) #^-#r^#- ( specific cytolysis ) A$*rJM^# : 

(%)= [A 60 o(E/T)-A 6 oo(E/T/A)]/[ A6oo(E/T)-A 6 oo(M)]xlOO% 
A 600 (E/T): 4^*UteMl^*>4M^^ W'lWJR^ A6oo*J^; 
A 600 (E/T/A): A^J^/ft; 
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A 60 o(M): ^WMI&^liSMl^ AmW&flL. 
$LfljLi&&&&fatktb&7 (1* 5, 10 ) *t CEA-TsAb <^ 

-^T*C*toJJfc*^JH r **»JJfc^A^^'*. 15) JI.tf, 

io Bt^*.; #Jbtfs# 5 85%£;k. 

*#tt4MlA (0.4ng/ml- 12^g/ml) (Jfc® 16) 

#*tt£4fc^i&W^BlMfc: Mil: £6^g/ml-12pg/ml ###r$4^ 
#4MUfcfl#i&, ^12ng/mlBt, ##«&4&J'J*tit&; Wt2: #### 
*J*$t#<$MtjE;f8£, J. 750ng/ml Bt#^*^ + *^; 3: 4 

24ng/ml-750ng/ml 4lRI , 4NMM&^&#$MLfl*i£» £ 24ng/ml 

##*#*AS!.f5>Hfc*4iL: 12ng/ml ftf^ 85%; 24ng/ml Bt## 70%. it 
tt*4L^, ^t^^I ^tk^ife^MMT » CEA-TsAb 4*S 

9: CEA-TsAb ^ T SW1116 £j/&i±^tf 

CEA-TsAb SW1116 #&&Jfc 

( Target cells ), 8* PBMC j&jL *®Jfc ( Effect cells ), £#.*b&Jfc3&te*b ( E/T ) 
# 5 |s) ( 750 ng/ml ) # CEA-TsAb, £ 37°C^# 20-40 

'J> Hf , OLYMPUS IMT-2 WZ&W&tfL&ftM isiJfo&tfi fl"Ml *B +fr 

&#&#JMItJ!MB . 40x#&£|t 20 'h»frJ«,|MH&*» ££. (S 18) 
CEA-TsAb ^f-atli tfMI «T«?t#i: 

1t*|a*»J)fc*iftf*J«F**i(rJR,«.(B 18B); f&£&MtsiJfa%.&MMteJ&tf} 

18D); |U&, feJ&ti&4MMt&$#!> jLJ.fcflfe&£*WE»"£ '( S 
18E, F, G). 

10: CEA-TsAb ^-f- T ifre**9JMH$ SW1 116 &j&J±^+, Tift 
&fn#JU MTT ar&^'J T feJ&tfJttf-. CEA-TsAb ^ T 

(1) PBMC, *^Mfr^4^*l7*FfI. 



23 



WO 2005/095456 



PCT/CN2005/000408 



(2) ig-^MfcH: SW1116 6 fan. 

(Yrfkffi L15 SW1116 &!Jl&tf} : &&% 10 6 /ml, fUf 

# C ( £f$ML;# 25Mg/ml, SIGMA ^3 ) , 37°C C0 2 ( 5% ) #H#1f 20 ^t 

(4) te/fl L15 ^^i^^>SL^J5&^^^,^^>t.: PBMC % 5xl0 5 ^/ml; 
SW1116 % lxl0 5 ^/ml„ 100ul/:?Ura;v£iJ 96 ^L^lfe^l-^ (Nunc 

) to fi&H&S) L15 J$hJMMPl# CEA-TsAb #&l(4^te#&>!M>$»& 
Jltf 5 *MLA 1 M g/ml, J® ib-fr &4tfcfiL% 5 m g/ml), # 50ul/3l 

^oAf'J *WJ!&jM&**Jfc*$ 96 ll&sfa&fcfa. t > 37*C# C0 2 

(5) l,000g 10 ^4t, #&i&##.gJi>f##, ^ PBS (300ul/-?l) 
;f^# l,000g 10;Ht, #$<uJivfr, #^AMTT^( * 
A: 25ug/ml, 200^1), 37°Cf#f 4 'J>Bt^> -fitffl PBS ( 300^L ) 

i^A DMSO ( ~f WOnVll ) # 37°C^f 30 *]/t A^. 

(6) ##*'Jj*tft#: ( SI: specific index ) 
SI= [ A 600 (E/T/A)/ A 600 (E/T)] 

A 600 (E/T): Xfofcfrtfjtfmifitl AfiooSN^-flL; 
A 600 (E/T/A): ^MW#pU4§ Aoo^^; 

17#PF> St* CEA-TsAb & #£te^#^HHfc: 



#N£l: 1.5ng/ml-12ug/ml^fB], SI ^4^&/jt.£jMB:££4fc, 

1.5ng/mli£J'J&f&; #N£2: SI 4&#.&>U.j&#l££'fc, £ 47ng/ml £ 

#N£3: £'h"f 47ng/ml flt, SI i**MMUt.J.iMB£&f&. 4 
0.7ng/ml Hf SI CEA-TsAb 

T ifr e*ft»Jlfe# HI.* . # SI # &ffc*!WM Jit* taJ&##*#+# £4fc*W|t 
fa tb$L , M %JL®> :CEA-TsAb T * & tolJ&&® It* T £u? 

Jlfe^^-fc^jL^^, TfcJJfefc4fcgA*S» *##**Jfett#*#il&. 

m&%feW^ 5, 6> 7, 8^ 9tt£lH**., ^H^^Jiii^ii^t. 
CEA-TsAb W^i-jMMMtW^aj: £#* feJ6^ft£ felfe (T ifr&te 

^tolfc,it#*«lt*toJlfc^^ilfe.*#^^l*^*»B 19 /5t^^*LiW*S. 

£p g CEA-TsAb ^ -fA/fM? , ^ T * C* &lkfc&& CEA ^ It* HI 

I§] Bt CEA-TsAb i&it^ CD3 CD28 JC£##&^v£4b T fejfe. CTL 
£fflJ&#jL#&W*^, TH &J&i&i±^jS&&JI&B-f- ( *» IL-2* 
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IFN-y^), *M*$£4fcCTL, m.4®Jfo%i®J&kM&&isiJfo, ^W^W^t 
^;&#'J 11: CEA-TsAb^^ T*ei^&^M^^|^^^J^#r 

CTL *®fo&m%%-JK&tfi FASL 5 ft M #i FAS , 

#-^^t^ ZaJ&ffl-t. % T *#^#f CEA-TsAb T $fr fl-hfc & 

J!fe^-^^*U*J, Afll^ PI (*M^4£) ^FITC^W Annexin-V(^/i^ ij 
BD ^ 3 # , j&J&*Jfl &it&#4fcfa FACS 

( 1 PBMC , JWMMt -5 $ &*] 7 #1 1 5 ) o 

(2) ##»lfc* SW1116 &?J&, JWM*#4&ifc*] 6 #11*]. 

(3) &Jfl LI 5 i|-#-^^^^^G^Ife^^)^JL: PBMC SW1116 
lxl0 5 ^/ml<, l.OmlAJLfcA*! 48 (Nunc^U ) 

t . 1^ fcMfc/fl L15 CEA-TsAb ^i*.^.^ 5|ag/ml, 250jil/^LA»A.f!l 

&J&*£#^I*1 , -fit CEA-TsAb tfffjfc/fl $.JL# ljig/ml. £ 37V¥j C0 2 ( 5% ) 

(4) # 48 llisiJ&i&frfo l,000g S5*« 10 ^4t/^, ^^^Jivfr, ^ 0.3% 
4Ut ( Sigma ^ ) (w/v) 1 (50jilA&), 10%*f£ 
^ityf^ RPMI1640 ( lml/^L ), #fcMfe&&?MTA&Jlfe&>£i&. $MM'J 1.5ml 
K t » 1 ,000g ^'^10 . 

(5) ^ PBS ( 500nlAf ) ifciwJJfe— #^A^M^t^ ( J$ il BD 

5) ) ( 100nl/"f ) &>£&JJJ&»t, -&f 5fil PI (50[ig/ml) 3^1 

FITC-Annexin-V fe%L, 4 °C «bt 15 

(6) ^f#hio 300^1 W&yk#%L, %L')rf:isifaMi8lfa&)i, fcffl Leica 
DMRA2 5tifcJt#tftXfc**^^JH , *<BJlfc^^j&^3tit^»6*l«.. 
QFISH (Leica'>3 ) afctf^fr. 20 

(7) ^ BD FACS Calibur & &jfc$fr*J (FL1 ^»FL2). &-Ph 
1 20,000 <1^fc, Slt£;fc>&-£# 488nmol/L , . 21 

fcjftiMHMr#&&#.( FITC ), HfcJft«-t<»JlML* I s ] PI ) 
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ftttfotofc. T>^M^^I#p B c t l' ^Jfetb^^ 90.17%. 

1.66%, 223%. 5.94%; $foMfrf&&, W#4&&#^JJfei;b#fc&;# 52.83%, 
16.12%, 21.25%, 9.86%., *I*J|UM*, feifc-fa CEA-TsAb Tifc 
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fe a & 

*tACD3&#.* &ACD28&^#^i£-&^&. 
&ACD3#t#^ ^ACD28Wi-^^W^ Fab # 

# C ;K&-MT c-myc 

CEA-TsAb, SEQ ID NO: 4 flf-^-tJ.^? 1 ] . 

7. 4JUP]*£ 6 # DNA # ?»J , *4.*^*U>J** 5 <#4^##*t#- ^ 
DNA ^?'J , SEQ ID NO:3 , . 

SEQ ID NO: 1 ?f\-fctfl%&-WfH „ 

9. *UfJ*& 5 #T 5i*fcA CD3 

# SEQ ID NO: 2 ?0 . 

11. &#'JJ^ 10 #4U&<M*. #A CEA-TsAb/pTRI. 

12. -fHSri<Hj|&, *#4iME-f^*L*J*jj5. 10 4$4U&*/fr. 

13. *UfJ£-jfc 12 #^ftJLlflJ&, £j£*J»*f$. 

14. — ^^^^^Ifc^T**.^^*, *#4E*-f#*t-f 

dna#*»J iptg -f 

30 X: , IPTG # *f $ML# 0.4mmol/ml . 

15. *Ufr]*# 14 * + #i£££toJM/HM'J*£ 11 # 
CEA-TsAb/pTRI tftimtfM BL21. 

16. — #«L-ffc#-4t=.^4^^^-*, *#^-f^DEAEW«-f^t4fe 

17. — #^-f^y3f**»JH , #W«4fr&^*b, ##4a^ fe-Nsuf'J^ 
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* 

19. *tf'J*£ 1-5 ^-^^#-^=.#^#.^^]^t^^^^ 

20. jM»]*£19#/M, &^Pfri&M&%&.3&&fe&fotift&. 
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fi* I* J" 



Silt 



lOObp 
250bp 

500bp 
750bp 
lOOObp 

2000bp 
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1 



49 



97 



193 



337 



Ncol Xhol Spel EcoRl 

TAT ACC ATG GGT CTC GAG ATG TAC CCG CGC GGT AAC ACT AGT GAA TTC 

FC linker 



N 



R V 



L H Q D 



AAC AGC ACG TAC CGG GTT GTA AGC GTC CTC ACC GTA CTG CAC CAG GAC 

Xbal 



W L N 



K E Y K C K Seal 



TGG CTG AAT GGC AAG GAA TAC AAA TGC AAG AGT ACT TCT AGA ATG TAC 

HSA linker 1 

.Sail 



F Q N 



R 



145 CCG CGC GGT AAC GTC GAC TTC CAG AAT GCG CTG CTG GTT CGT TAC ACC 



K K 



Q V.ST 



S Ndel 



AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CCT GTA GAG GTC TCA CAT 

Kpnl 



L E 



D 



241 ATG ATG TAC CCG CGC GGT AAC GGT ACC GCG CTG GAA GTT GAC GAA ACC 

HSA linker 2 



K 



N 



HAD 



289 TAC GTT CCG AAA GAA TTT AAC GCG GAA ACC TTC 



rn sadi 



ACC TTC CAC GCT GAC 
cmyc tag 



Nhel E Q K L I 



E 



ATC CCG CGG ATG GG GCT AGC GAA CAA AAA CTC ATC TCA GAA GAG GAT 

His 



tag 



N 



[H H H H H H 



385 CTG AAT GGG GCC GCA CAT CAT CAT CAC CAT CAC 



* BamHl 
GAG CAA TAA GGA TCC 



433 GTC GAG 



3 3 



2/12 



WO 2005/095456 



PCT/CN2005/000408 




Anti-CD3 scFv 




Antl-CD28VH 
DNAj'fft 




/ CD28VH A 


f CEA scFvi 


Y/pTRI J 


1/pTMF J 




Anti-CEA scFv 
DNAM-@ 



4 
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A/col 



Xhdl Seal 

■EcoRI Xho\ 
•BamH I Wco I 

ww- • Bpt,1102, 

■lac operator 




rSa/l 
A/c/el 




Spii1102 i 



pTMF 



pTRI 



Hind\\\ 
Nco\ 



Xho\ 

anti-CD28 VH 

BcoRi Hwdlll 
Bs/ttHI /Vco I 
Bpc/11021 

(His)B-tag 
T7 terminator 




antI-CD3 scFv, 
•EcoRI 
•SaniHI 
Bpu1102l 

(His)8-taQ 
ic operator ^ ^ rm j nator 




anti-CD28 VH/pTMF 



anti-CD3 scFv/pTMF 



H/ndlll 
Ncq I 




antl-CEA scP 

EcoRI antl-CEA scFv 

Ba/nH I 
Bpu110 «»l 



r— antl- CD3 scFv 

Sail 
A/del 

antl-CD28 VH 

EcoFl 
BamH\ 




Bpu 11021 



anti-CEA scFv/pTMF 



CEA-TsAb/pTRI 
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m 


1 2 


3 4 


5 6 


7 8 


9 10 


11 12 


13 14 


15 16 


17 18 


19 20 


21 22 


i 


A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


2 


a 


b 


c 


d 


e 


f 


g 


3 


I 


II 


III 


IV 


4 


UP 


DOWN 


5 


WHOLE 



1 2345 6789 



tit. 



ESI 



8 
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1 2 3 4 5 




tip-, ^fiBfe?****' 

'- i^.- • ' iv' - . 



*1* 



j z 

V 



H*.iit 



IK*- 



— 97KD 

— 66KD 

— 45KD 



33KD 



- • 

■J 



1 



83KD pli'^liiKf ' 



2 3 4 5 

r. . i . ' ..<..., . .«' V - *■ 
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CEA-TsAb$cJg frg/ml) 

- ttli^1|.ig/ml CD28-FC chimera o JaJiii : 1 ng/ml CEA 
A- ffciR Jurkat flKW frCJgi -o- 4<iin ttJK 



J 12 
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100 -| 




90- 




80- 




m 




70- 




60- 




50- 








40- 


* 


30- 




20- 




10- 




0- 




I 

12 



6 



3 



•4. 



1.5 



CEA-TsAb ^ 




0.75 

fcg/ml) 



0.33 



15 
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1.0-1 



0.8- 



^ 0.6 



Jg 0.4- 
it 0-2 



mm 2 
i 1 



Iftfltl 



RfrfS3 




0.0- 




1 I 1 I 1 I 1 I 1 I 1 I 1 I 

120006000 3000 750 375 188 94 



I 1 — I — ' — I 

0.8 0.4 - 



I 1 I 1 I 1 I 

24 6 3 1.5 



CEA-TsAbM (ng/ml) 
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1.7-1 



CO 



1.6- 



1.5- 



1.4- 



1.3- 



1.2- 



1.1 - 





I 1 I ' I ' I ' I ' I ' I 1 I ' I 1 I 1 I 1 I 1 I 1 — I ' I 1 I 1 I 1 



CEA-TsAb ifcfi (ng/ml) 
17 
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AnttCEAscFv 




C mvc-taq 



Antl-CD28VH 



Antl-CD3 scFV 

CEA-TsAb 
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A-1 








20 



SW1116+PBMC 



SW1116+PBMC+CEA-TsAb 



CM 



PI 




CO 



<M 

o 



S 9.80% 

■ 
■ 

• 

n ! • % *•>! 


21.25% 

* — *»■ * • • mm » . 

j^ftswK'fe. 1 ■ — 


■ •••?.'» ^ l , r ; 


I"» - ■• ■* •■■ . 

■ * • # • 

- • • ! • 



Annexin-V-FITC 
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SEQUENCE LISTING 



<ll<» ttAgtttt&BZS&MTIRftfO 



MPS ffec'd PCr/PTO 2 9 sep 




<120> 


SHIS: 


<130> 


1040179 


<160> 


52 


<170> 


Patentln 


<210> 


1 


<211> 


251 


<212> 


PRT 


<213> 




<400> 


1 



Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala 
1 5 10 15 



Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe Ser Asp Tyr 
20 25 30 



Trp lie Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He 
35 40 45 



Gly Glu lie Leu Pro Gly Ser Gly Arg Thr Asp Tyr Asn Glu Arg Phe 
50 55 60 



Lys Gly Lys Ala Thr Phe Thr Gly Asp Val Ser Ser Asn Thr Ala Tyr 
65 70 75 80 



Met Lys Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 



Ala Thr Gly Thr Thr Pro Phe Gly Tyr Trp Gly Gin Gly Thr Leu Val 
100 105 110 



Thr Val Ser Ala Thr Ser Thr Pro Ser His Asn Ser His Gin Val Pro 
115 120 125 



Ser Ala Gly Gly Pro Thr Ala Asn Ser Gly Ser Arg Asp He Val Leu 
130 135 140 



Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly Gin Arg Ala Thr 
145 150 155 160 
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He Ser Cys Arg Ala Ser Gin Ser Val Ser Thr Ser Ser Tyr Thr Tyr 

165 170 175 



Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie 
180 185 190 



Lys Tyr Ala Ser Asn Leu Glu Ser Gly Val Pro Ala Arg Phe Ser Gly 
195 200 205 



Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn He His Pro Val Glu Glu 
210 215 220 



Glu Asp Thr Ala Tyr Tyr Tyr Cys Gin His Ser Trp Glu lie Pro Arg 
225 230 235 240 



Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 



<210> 2 

<211> 250 

<212> PRT 

<213> Al£/£ 



<400> 2 

Glu Val Lys Leu Val Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
15 10 15 



Ser Met Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr 
20 25 30 



Thr Met Asn Trp Val Lys Gin Ser His Gly Lys Asn Leu Glu Trp Met 
35 40 45 



Gly Leu He Asn Pro Tyr Lys Gly Val Ser Thr Tyr Asn Gin Lys Phe 
50 55 60 



Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 



Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 



Ala Arg Ser Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val Trp 
100 105 110 



Gly Ala Gly Thr Ser Val Thr Val Ser Ser Thr Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser Arg Asp He Gin 
130 135 140 



Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val 



245 



250 



145 



150 



155 



160 
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Thr lie Ser 



Cys Arg Ala Ser Gin Asp He Arg Asn Tyr Leu Asn Trp 
165 170 175 



Tyr Gin Gin 



Lys Pro Asp Gly Thr Val Lys Leu Leu He Tyr Tyr Thr 
180 185 190 



Ser Arg Leu 
195 



His Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly Ser 

200 205 



Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu Gin Glu Asp lie 
210 215 220 

Ala Thr Tyr Phe Cys Gin Gin Gly Asn Thr Leu Pro Trp Thr Phe Ala 
225 230 235 240 

Gly Gly Thr Lys Leu Glu Leu Lys Arg Ala 

245 250 

<210> 3 
<211> 2103 
<212> DNA 
<213> 



<400> 3 
atgggtctcg 


agcaggtgca 


gctgcagcag 


agcggtgcgg 


aactgatgaa 


accgggcgcg 


60 


agcgtgaaaa 


tcagctgcaa 


agcgaccggc 


tataccttca 


gcgattattg 


gatcgaatgg 


120 


gtgaaacagc 


gtccgggtca 


cggcctggaa 


tggatcggtg 


aaatcctgcc 


gggcagcggc 


180 


cgtaccgact 


acaacgaacg 


tttcaaaggc 


aaagcgacct 


tcaccggcga 


cgtttctagc 


240 


aacaccgcgt 


atatgaaact 


gtctagcctg 


accagcgaag 


atagcgcggt 


gtattactgc 


300 


gcgaccggca 


ccaccccgtt 


cggttactgg 


ggtcagggca 


ccctggttac 


cgtttccgcg 


360 


actagtaccc 


cgagccataa 


cagccatcag 


gtgccgagcg 


cgggcggccc 


gaccgcgaac 


420 


agcggctcta 


gagacatcgt 


gctgacccag 


agcccggcga 


gcctggcggt 


gtctctgggt 


480 


cagcgtgcga 


ccatctcctg 


ccgtgcttcc 


cagtccgttt 


ccacctcctc 


ctacacctac 


540 


atgcactggt 


atcagcagaa 


accgggtcag 


ccgccgaaac 


tgctgatcaa 


atatgcgagc 


600 


aacctggaat 


ctggtgtgcc 


ggcgcgtttc 


agcggttctg 


gcagcggcac 


cgacttcacc 


660 


ctgaacatcc 


acccggtgga 


agaagaagat 


accgcgtatt 


actattgcca 


gcactcttgg 


720 


gaaatcccgc 


gtaccttcgg 


tggcggcacc 


aaactggaaa 


tcaaagaatt 


caacagcacg 


780 


taccgggttg 


taagcgtcct 


caccgtactg 


caccaggact 


ggctgaatgg 


caaggaatac 


840 


aaatgcaaga 


gtactgaggt 


gaagctggtg 


gagtctggac 


ctgagctggt 


gaagcctgga 


900 


gcttcaatga 


agatatcctg 


caaggcttct 


ggttactcat 


tcactggcta 


caccatgaac 


960 


tgggtgaagc 


agagtcatgg 


aaagaacctt 


gagtggatgg 


gacttattaa 


tccttacaaa 


1020 


ggtgttagta 


cctacaacca 


gaagttcaag 


gacaaggcca 


cattaactgt 


agacaagtca 


1080 


tccagcacag 


cctacatgga 


actcctcagt 


ctgacatctg 


aggactctgc 


agtctattac 


1140 


tgtgcaagat 


cggggtacta 


cggtgatagt 


gactggtact 


tcgatgtctg 


gggcgcagga 


1200 
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acctcagtca 


ctgtctcctc 


aactagtggt 


ggtggtggtt 

WW^ WW WW 


ctggtggtgg 


tggttctggt 


1260 


ggtggtggtt 

OH W W WW 


cttctagaga 


catccagatg 


acccagacca 


catcctccct 


gtctgcctct 


1320 


ctgggagaca 


gagtcaccat 


cagttgcagg 


gcaagtcagg 

w w w w 


acattagaaa 


ttatttaaac 


1380 


tggtatcaac 


agaaaccaga 


tggaactgtt 


aaactcctga 


tctactacac 


atcaagatta 


1440 


cactcaggag 


tcccatcaaa 


gttcagtggc 


agtgggtctg 


gaacagatta 


ttctctcacc 


1500 


attagcaacc 


tggagcaaga 


ggatattgcc 


acttactttt 


gccaacaggg 


taatacgctt 


1560 


ccjrtggacgt 


tcgctggagg 


caccaaactg 


gaactgaagc 


gcgctgtcga 


cttccagaat 


1620 


ECffCtgCtgg 


ttcgttacac 


caagaaagta 


ccccaagtgt 


caactccaac 


tcctgtagag 


1680 


gtctcacata 


tgcaggtaca 


gctacaggaa 


tctggtccgg 


gtctggtaaa 


accgtctcag 


1740 


accctgtctc 


tgacctgtac 


cgtatctggt 


ttctctctgt 


ctgactatgg 


tgttcattgg 


1800 


etacetcacc 


CRGcacctaa 

^ O O w w« w> 


aEgtctETffaa 


tctctezfftff 


taatatsffEff 

w w*w< w Wj w O w D O 


teRacrffcacff 

U Q O O W O 


1860 


aattataatt 


cggctctcat 


gtccagacgt 


gtaacctctt 


ccgacgatac 


ctctaaaaat 


1920 


cagttctctc 


tgaaactgtc 


ttccgtagac 


accgctgtat 


actattgtgc 


tcgttcctat 


1980 


tactattcta 


tggactactg 


gggtcagggc 


accctggtaa 


ccgtatcttc 


cggtaccgaa 


2040 


caaaaactca 


tctcagaaga 


ggatctgaat 


ggggccgcac 


atcatcatca 


ccatcacgag 


2100 


caa 












2103 



<210> 4 

<211> 701 

<212> PRT 

<213> AX-frdt 



<400> 4 

Met Gly Leu Glu Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met 
15 10 15 



Lys Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr 
20 25 30 



Phe Ser Asp Tyr Trp lie Glu Trp Val Lys Gin Arg Pro Gly His Gly 
35 40 45 



Leu Glu Trp He Gly Glu He Leu Pro Gly Ser Gly Arg Thr Asp Tyr 
50 55 60 



Asn Glu Arg Phe Lys Gly Lys Ala Thr Phe Thr Gly Asp Val Ser Ser 
65 70 75 80 



Asn Thr Ala Tyr Met Lys Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala 

85 90 95 



Val Tyr Tyr Cys Ala Thr Gly Thr Thr Pro Phe Gly Tyr Trp Gly Gin 
100 105 110 



Gly Thr Leu Val Thr Val Ser Ala Thr Ser Thr Pro Ser His Asn Ser 
115 120 125 
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His Gin Val Pro Ser Ala Gly Gly Pro Thr Ala Asn Ser Gly Ser Arg 
130 135 140 



Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 
145 150 155 160 



Gin Arg Ala Thr He Ser Cys Arg Ala Ser Gin Ser Val Ser Thr Ser 

165 170 175 



Ser Tyr Thr Tyr Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
180 185 190 



Lys Leu Leu He Lys Tyr Ala Ser Asn Leu Glu Ser Gly Val Pro Ala 
195 200 205 



Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn He His 
210 215 220 



Pro Val Glu Glu Glu Asp Thr Ala Tyr Tyr Tyr Cys Gin His Ser Trp 
225 230 235 240 



Glu lie Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Glu 

245 250 255 



Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin 
260 265 270 



Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Ser Thr Glu Val Lys 
275 280 285 



Leu Val Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser Met Lys 
290 295 300 



He Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr Thr Met Asn 
305 310 315 320 



Trp Val Lys Gin Ser His Gly Lys Asn Leu Glu Trp Met Gly Leu lie 

325 330 335 



Asn Pro Tyr Lys Gly Val Ser Thr Tyr Asn Gin Lys Phe Lys Asp Lys 
340 345 350 



Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Glu Leu 
355 360 365 



Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Ser 
370 375 380 



Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val Trp Gly Ala Gly 
385 390 395 400 



Thr Ser Val Thr Val Ser Ser Thr Ser Gly Gly Gly Gly Ser Gly Gly 

405 410 415 



Gly Gly Ser Gly Gly Gly Gly Ser Ser Arg Asp He Gin Met Thr Gin 
420 425 430 
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Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val Thr He Ser 
435 440 445 



Cys Arg Ala Ser Gin Asp He Arg Asn Tyr Leu Asn Trp Tyr Gin Gin 
450 . 455 460 



Lys Pro Asp Gly Thr Val Lys Leu Leu lie Tyr Tyr Thr Ser Arg Leu 
465 470 475 480 



His Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly Ser Gly Thr Asp 

485 490 ' 495 



Tyr Ser Leu Thr lie Ser Asn Leu Glu Gin Glu Asp He Ala Thr Tyr 
500 505 510 



Phe Cys Gin Gin Gly Asn Thr Leu Pro Trp Thr Phe Ala Gly Gly Thr 
515 520 525 



Lys Leu Glu Leu Lys Arg Ala Val Asp Phe Gin Asn Ala Leu Leu Val 
530 535 540 



Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Pro Val Glu 
545 550 555 560 



Val Ser His Met Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val 

565 570 575 



Lys Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser 
580 585 590 



Leu Ser Asp Tyr Gly Val His Trp Val Arg Gin Pro Pro Gly Lys Gly 
595 600 605 



Leu Glu Cys Leu Gly Val He Trp Gly Gly Gly Thr Asn Tyr Asn Ser 
610 615 . 620 



Ala Leu Met Ser Arg Arg Val Thr Ser Ser Asp Asp Thr Ser Lys Asn 
625 630 635 640 



Gin Phe Ser Leu Lys Leu Ser Ser Val Asp Thr Ala Val Tyr Tyr Cys 

645 650 655 



Ala Arg Ser Tyr Tyr Tyr Ser Met Asp Tyr Trp Gly Gin Gly Thr Leu 
660 665 670 



Val Thr Val Ser Ser Gly Thr Glu Gin Lys Leu He Ser Glu Glu Asp 
675 680 685 



Leu Asn Gly Ala Ala His His His His His His Glu Gin 
690 695 700 



<210> 5 

<211> 18 

<212> DNA 

<213> AI#J* 
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<400> 5 

tataccatgg gtctcgag 18 

<210> 6 

<211> 59 

<212> DNA 

<213> AX-fr* 

<400> 6 

tataccatgg gtctcgagat gtacccgcgc ggtaacacta gtgaattcaa cagcacgta 59 

<210> 7 

<211> 59 

<212> DNA 

<213> AX£f& 

<400> 7 

agccagtcct ggtgcagtac ggtgaggacg cttacaaccc ggtacgtgct gttgaattc 59 

<210> 8 

<211> 59 

<212> DNA 

<213> AI^* 

<400> 8 

ctgcaccagg actggctgaa tggcaaggaa tacaaatgca agagtacttc tagaatgta 59 

<210> 9 

<211> 59 

<212> DNA 

<213> AX** 

<400> 9 

cgaaccagca gcgcattctg gaagtcgacg ttaccgcgcg ggtacattct agaagtact 59 

<210> 10 
<211> 59 
<212> DNA 

<213> ai*j* 



<400> 10 

aatgcgctgc tggttcgtta caccaagaaa gtaccccaag tgtcaactcc aactcctgt 59 
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<210> 11 

<211> 59 

<212> DNA 

<213> AX^J& 

<400> 11 

gcggtaccgt taccgcgcgg gtacatcata tgtgagacct ctacaggagt tggagttga 59 

<210> 12 

<2U> 59 

<212> DNA 
<213> 

<400> 12 

cgcggtaacg gtaccgcgct ggaagttgac gaaacctacg ttccgaaaga atttaacgc 59 

<210> 13 

<211> 64 

<212> DNA 

<213> AX&J& 



<210> 14 

<211> 59 

<212> DNA 

<213> AX&J& 

<400> 14 

atcgagctca tgtacccgcg cggtaacgct agcgaacaaa aac teat etc agaagagga 59 

<210> 15 

<211> 59 

<212> DNA 

<213> AX&J& 



<400> 13 

tcgctagccc catccgcggg atgtcagcgt ggaaggtgaa ggtttccgcg ttaaattctt 



60 



tcgg 



64 



<400> 15 

tattgetegt gatggtgatg atgatgtgcg gccccattca gatcctcttc tgagatgag 



59 



<210> 16 



<211> 30 
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<212> DNA 



<213> Al^iS 



<400> 16 

ctcgacggat ccttattgct cgtgatggtg 



30 



<210> 17 

<211> S2 

<212> DNA 

<213> Al-frJft 

<400> 17 

taatacgact cactataggg ga 22 

<210> 18 

<211> 19 

<212> DNA 

<213> AIM 



<210> 19 

<211> 24 

<212> DNA 

<213> AI-&* 

<400> 19 

tcacatatgc aggtacagct acag 24 

<210> 20 

<211> 25 

<212> DNA 
• <213> 



<400> 18 

gctagttatt gctcagcgg 



19 



<400> 20 

.ttcgctagcg gaagatacgg tacca 



25 



<210> 21 



<211> 25 



<212> DNA 



<213> 



9/15 



WO 2005/095456 



PCT/CN2005/000408 



<400> 21 

aagagtactg aggtgaagct ggtgg 



25 



<210> 22 

<2U> 27 

<212> DNA 
<213> 

<400> 22 

gaagtcgaca gcgcgcttca gttccag 27 

<210> 23 

<211> 15 

<212> PRT 

<213> AI£/S 

<400> 23 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
15 10 15 

<210> 24 

<211> 20 

<212> DNA 

<213> AX<£j£ 

<400> 24 

ttcctcgagc aggttcagct 20 

<210> 25 

<211> 58 

<212> DNA 
<213> 

<400> 25 

tcgcgcccgg tttcatcagt tccgcaccgc tctgctgcag ctgaacctgc tcgaggaa 58 

<210> 26 

<211> 58 

<212> DNA 

<213> AX£l& 



<400> 26 

actgatgaaa ccg&gcgcga gcgtgaaaat cagctgcaaa gcgaccggct ataccttc 



58 
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<210> 27 

<211> 44 

<212> DNA 

<213> AX£# 

<400> 27 

cacccattcg atccaataat cgctgaaggt atagccggtc gctt 44 

<210> 28 

<211> 59 

<212> DNA 

<213> AH&til 



<400> 28 

attattggat cgaatgggtg aaacagcgtc cgggtcacgg cctggaatgg atcggtgaa 59 

<210> 29 

<211> 58 

<212> DNA 

<213> Al^/ft 

<400> 29 

acgttcgttg tagtcggtac ggccgctgcc cggcaggatt tcaccgatcc attccagg 58 

<210> 30 
<211> 60 
<212> DNA 

<213> xxitm 



<400> 30 

cgtaccgact acaacgaacg tttcaaaggc aaagcgacct tcaccggcga cgtttctagc 60 

<210> 31 

<211> 60 

<212> DNA 

<213> AI** 



<40O> 31 

ttcgctggtc aggctagaca gtttcatata cgcggtgttg ctagaaacgt cgccggtgaa 60 

<210> 32 
<211> 59 
<212> DNA 
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<213> Al^/S 

<400> 32 

tgtctagcct gaccagcgaa gatagcgcgg tgtattactg cgcgaccggc accaccccg 59 

<210> 33 

<211> 60 

<212> DNA 
<213> 



<400> 33 

gctcacggtc accagggtgc cctgacccca gtaaccgaac ggggtggtgc cggtcgcgca 60 

<210> 34 

<211> 59 

<212> DNA 

<213> AX^ 

<400> 34 

gcaccctggt gaccgtgagc gcgactagta ccccgagcca taacagccat caggtgccg 59 

<210> 35 

<211> 59 

<212> DNA 

<213> AI^* 



<400> 35 

gtctctagag ccgctgttcg cggtcgggcc gcccgcgctc ggcacctgat ggctgttat 59 

<210> 36 

<211> 58 

<212> DNA 

<213> Al£ 



<400> 36 

cgaacagcgg ctctagagac atcgtgctga cccagagccc ggcgagcctg gcggtgtc 58 

<210> 37 

<211> 60 

<212> DNA 

<213> AXitfc 

<400> 37 
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ctgggaagca cggcaggaga tggtcgcacg ctgacccaga gacaccgcca ggctcgccgg 60 

<210> 38 

<211> 59 

<212> DNA 

<213> AX#?iJ 



<400> 38 

tctcctgccg tgcttcccag tccgtttcca cctcctccta cacctacatg cactggtat 59 



<210> 39 

<211> 56 

<212> DNA 

<213> AX^j£ 



<400> 39 

gatcagcagt ttcggcggct gacccggttt ctgctgatac cagtgcatgt aggtgt 56 

<210> 40 

<211> 59 

<212> DNA 

<213> AX^J& 



<400> 40 

agccgccgaa act get gate aaatatgega gcaacctgga atctggtgtg ccggcgcgt 59 

<210> 41 

<211> 59 

<212> DNA 
<213> 



<400> 41 

gttcagggtg aagtcggtgc cgctgccaga acegctgaaa cgcgccggca caccagatt 59 

<210> 42 

<211> 59 

<212> DNA 

<213> Al-&Jfi 



<400> 42 

gcaccgactt caccctgaac atccacccgg tggaagaaga agataccgeg tattactat 59 

<210> 43 
<211> 59 
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<212> DNA 



<213> 



<400> 43 

gccaccgaag gtacgcggga tttcccaaga gtgctggcaa tagtaatacg cggtatctt 



59 



<210> 44 

<211> 50 

<212> DNA 

<213> AX£/& 

<400> 44 

tcccgcgtac cttcggtggc ggcaccaaac tggaaatcaa agaattcgcc 50 

<210> 45 

<211> 21 

<212> DNA 
<213> 



<210> 46 

<211> 21 

<212> DNA 

<213> AI*J* 

<400> 46 

ggcgaattct ttgatttcca g 21 

<210> 47 

<211> 20 

<212> DNA 
<213> 



<400> 45 

ggcgaattct ttgatttcca g 



21 



<400> 47 

agccgccgaa actgctgatc 



20 



<210> 48 



<211> 20 



<212> DNA 



<213> AX-&/3S 
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<400> 48 

gatcagcagt ttcggcggct 



20 



<210> 49 

<211> 20 

<212> DNA 

<213> Al^fft 

<400> 49 

cgaacagcgg ctctagagac 20 

<210> 50 

<211> 20 

<212> DNA 

<213> AI£$ 



<210> 51 

<211> 20 

<212> DNA 

<213> Al^/£ 

<400> 51 

gtaccgacta caacgaacgt 20 

<210> 52 

<211> 20 

<212> DNA 
<213> 



<400> 50 

gtctctagag ccgctgttcg 



20 



<400> 52 

acgttcgttg tagtcggtac 



20 
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